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identify the specific problems being investigated.
8. Research Subject
To investigate a problem, research activities may involve some or all of the
















































































































































































































































































































































































































































































































































































































































































































































































































































































































 Verification of Coded and Classified Information
Page 3
May 3, l982
In the attached computer printouts, each project was identified by an
International Joint Commission (IJC) serial number, followed by a letter indicating
whether it is a United States project (A) or a Canadian project (C), then the
agency project number as indicated on your project description, followed by a
triple coding classification system consisting of a capital letter identifying the
problem being investigated, followed by up_tg three numbers referring to the
subject(s) being addressed and finally a small letter identifying the activity
under which the project is being conducted. For example, a project which is
dealing with the problem of toxic organics and is addressing three subjects
including fate and transport, human health effects, and method development, and is
related to pollution from industrial sources would be assigned a code of "A 245 c".
For the convenience of the reader, coding letters and numbers are also
translated into words under each project summary.
In addition to the coding system, we used a set of keywords to identify the
specific aspects of each study. These keywords may include: names of specific
pollutants under investigation; environmental components being examined, whether
water, sediment or biota; location of the study including the name of the lake, bay
or river; as well as any other specific information which might assist the Board in
its review.
The information stored in the computer also includes the name of the funding
organization, the name of the organization performing the research and the funds
allocated for the project in each fiscal year.
If you have any comments or want any changes to be made to the summaries of
your projects, please use the same system outlined above. For example, if the
project was classified as dealing with "Contaminants general", but you know that
the investigator is studying toxic metals, then please make the change
accordingly. You may include the changes on the additional copy of the computer
printout which is included for your convenience.
Please send to us your changes before May l5, l982.
If you have any questions please call Dr. Ron Drynan or myself at (5l9) 256-782l
(Cdn.) or (313) 963-9041 (U.S.).
Sincerely yours,


























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































total and operating budgets.
Please incorporate your findings into the table of Resource Allocation by












































Canadian line, 0r (3l3) 963—904l United States line.
Sincerely yours,
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A. REQUIRED BY THE 1978 GREAT LAKES WATER QUALITY AGREEMENT
B.
RECOMMENDATIONS OF THE SCIENCE ADVISORY BOARD











































































































































































































































































































































































































































































































































































































































contaminants of dredged materials.
19
g
B. RECOMMENDATIONS OF THE SCIENCE ADVISORY BOARD
198) Annual Report
- sources and pathways of hazardous substances into the Great Lakes and
their environmental and human health effects (p. 7)
- methodology for determining relative bioavailability of various forms
of phosphorus (p. 2l)
- the relationship between phosphorus and biological productivity and
the movement of phosphorus through large lake ecosystems (p. 21)
- long range transport of atmospheric pollutants and their interactions
in the water, sediment and biota of large lakes (p. 33)
1980 Annual Report
— compartmentalization of hazardous substances in large lake ecosystems
p. l8
- degradation pathways for hazardous substances (p. l9)
- extent to which pollutants may be transmitted to lakes via



















































as recommended by U.S. Council on Environmental Quality (l978) (p. 20
and 2l
1978 Annual Re ort
— cost-effective programs for reducing phosphorus loadings, especially
runoff from urban and agricultural lands (p. 32)
- development and verification of improved eutrophication models (p. 32)
l977 Annual Report
- studies to determine the exchange of persistent toxic materials among
the air, water, sediment and biota (p. 4)
— development of better analytical methods for identifying and
quantifying toxic organic chemicals in the environment p. 4)


























economic-political issues for which research was needed (p. 3)
l975 Annual Report



















C. RECOMMENDATIONS OF THE WATER QUALITY BOARD
l98l Annual Report
,7 The absence of any priority or ranking of substances found in the
' Great Lakes ecosystem which have the greatest potential to adversely
affect human and environmental health. (p. 5)
- Prepare a single priority list of toxic substances in the Great Lakes
Basin for which inventory data must be developed, rank these
substances according to their potential environmental and human
health-effects,'and periodically update the list and the ranking.
p. 5, 6
- Continue efforts to develop and use structure activity correlations
and other new screening tests for toxic substances occurring in th
Great Lakes Basin. (p. 6) '
~ ~ Field monitoring and research activities be coordinated, in order to
acquire the information needed for priority setting and hazard
asseSSment. (p. 7)
— Ecosystem studies of the transport, fate, and effects of ambient
levels of toxic substances in the Great Lakes be encouraged. (p. 7)
- ' Conduct jOint field and research programs into the atmospheric
deposition of toxic substances, in order to conduct scientific
assessments and refine control strategies. (p. 7)
- Develop a common definition of hazardous waste, and develop
compatible programs to ensure the safe transpOrt and disposal of
hazardous wastes among the jurisdictions. (p. 8)
L‘iéojlmuetﬁerpr}.
- Causes of the shift in trophic conditions in take Michigan are not
fully underStood, although they might be related to the severity of
the winter of l976-77. The extent to which the phosphorus control
prograns contributed to this improvement and the permanence of this

































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































the environment and research programs to determine their effect on
human health were also recommended. (p. 26)
l9_7§__A.r1n.u_eLﬁeR9J:£













































and land drainage, and determine the fraction available for
biological growth. (p. l3)
The Board further suggests that efforts be continued toward the
further scientific development and verification of "lake effect"
mathematical models and urges the use of such models by governments
to guide the development and assessment of remedial programs.
p. 70, 7l
The economic and technical feasibility of requiring further
reductions in phosphorus content of point-source discharges be
investigated. (p. 71)
LQZQAQQILQJSQQCE





















investigations and research into the problem as a basis for assessing





 That efforts continue to be made to identify the extent of, and
develop programs for, the control of pollution from combined sewer
overflows. (p. ll)
12 3 Annual Report
The need for data on the levels and effects of a variety of
persistent contaminants in the Great Lakes environment has become
increasingly evident in recent years. Most State and Provincial
environmental agencies have responded to this need by instititing
surveillance programs to monitor levels of mercury, chlorinated
hydrocarbons and their residues, and more recently, PCBs in the
water, sediment and biota of the Great Lakes. (p. 35)
Additional research is necessary to determine the environmental
significance of observed levels of PCBs in the biota and to evaluate
human health implications. (p. 38)
Considerable research, particularly in the field of pulp and paper,
is being conducted across Canada and elsewhere, and the Ministry is
monitoring this work.
Technology for the control of toxicity in
paper mill effluents is still lacking. (p. 73)
Pollution via overflows from combined storm and sanitary sewers
continues to be a major problem in the Great Lakes. (p. 83)
Because of very high cost of controlling combined sewer discharges by
existing methods such as sewer separation, little emphasis has been
placed on this problem in the past.
However, active research
programs are underway which will more adequately define the scope of
the problem, and lead to the development of the most economical
methods of control and/0r elimination. (p. 83)
25
 
   
 Appendix IV




































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































"2" Fate and Transport
DEterminatiﬁi—of.fhe fate of the pollutant in the environment
including retention of its characteristics, the influence of
environmental factors on these characteristics and its distribution
among the various compartments of the environment, ie. water,
sediment, air and biological systems. It is also important to know
how the substance moves from one location or compartment to another;
"3" Environmental Impacts
Determination of the impacts of the problem on living and non—living
components of the environment;
 
"4” Human Health Effects
Estimation of the potential impacts of the problem on human health;
"5“ Method Development and Modeling
Development of new techniques and methods to measure the problem, and
development of mathematical models to predict its behaviour and
potential impact on the environment and human health;
"6" Criteria:
Development of objectives, standards, criteria, guidelines and
regulations;
"7" Made were:
Deve opment of cost-effective management strategies to control and/or
alleviate the problem. i
 
C. Activity Under the Agreement
An attempt was made to relate each problem to one or more of the
several activities (sources) outlined in the Agreement, for example
atmospheric, dredging, municipal, shipping, non-point, other, unspecified,
several (see Section C of Table l).
In the attached computer printouts, each project was identified by an
International Joint Commision (IJC) serial number, followed by a letter
indicating whether it is a United States project (A) or a Canadian project
(C), then the agency project number as indicated on each project description,
For only current research and by page number as it corresponds to the l976
Research Directory for historical research, followed by a triple coding
classification system consisting of a capital letter identifying the problem
being investigated, followed by up to three numbers referring to the
subject(s) being addressed and finally a small letter identifying the activity
under which the project is being conducted. For example, a project which is
dealing with the problem of toxic Organics and is addressing three subjects
including fate and transport, human health effects, and method development,
and
is related to pollution from industrial
sources would be assigned a code
0 “A 245 c".
For the convenience of
the reader,
coding letters and numbers are also










































































































































































































































































































































































   
 Appendix V
Current Research Activities
in the Great Lakes
33
 
 TODRY'S DRTE IS OCTOBER I5, 1982
EPPENDIX V3
=3:::===:==:=:=:






































































(B=TOXIC HETQLS I=CH9RQCTERISTICS 3=EHVIRONHENTRL IHPﬁCTS 5=HETHOD DEV. & HDDELING h=UNSPECIFIED SOURCES)
 
(SEOHHDS GEISIDHdSNDIH BHIWBOUH 3 'ﬁBG 00H13H=S SJILSI3313385H3=I SOINUS3O DIXDina)
’51300“
38 33N3151333d ’HDIiﬁTﬁHLSSEGEE ﬁéf’IS‘ Saki
'AAISIXOi 'Ailﬁ1136‘33n13ﬁ315 008'9SI IBAd 0-133 0-133 H S! U £0?0 8 I10
(5338033 031$IBEJSNﬁ=q 5N11300H ¥ ‘AZG ODH13H=S SDINUSHD 31X01=U)
éﬁi’ﬁbi 28A!
HSZ: ‘SNBBﬂi ‘SNIXﬂIﬂ ‘SISA1UHU 606’¢II {8A3 0-183 0-183 H 9 U ZOVO U GIG
($333098 0313I33d5N0

















































































































































































































































































































































































































































































































































E 57 h ERL-D
ERL—"KLLES FYS






(E=CONTQHIHQNTSv GEN. S=HETHDD DEV, & MODELING 7=HRNQGEHENT h=UH$PECIFIED SOURCES)
035 Q 0605



































































































































































































































































































































































































































































































0621 E 05 h ERL-D ERL-D/LLRS FY82 1651900 RIVERS; RIVER:
MODELS;
FLINT
GEN. 0=SOURCE AND LOADING 5=HETHOD DEV. & MODELING h=UNSPEC1F1ED SOURCES)












































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































(J'SEVERRL 3=EH¥XRDHHENTAL IHPACTS SIMETHOD DEV. $ MODELING b=DREDGIHG)











(H=UTHER 0=SUURCE 9ND LDRDING 2=FHTE 9ND TRANSPORT 5=ﬂETHDO DEY. & HODELING
164 n E/GLE-Z I 8 h HOQQ.HSG UH FY81 56.256 EDUCRTION: AQURTIC ENVIRONMENTS:
(I=UHSPEC}FTED S=DTHER h=UNSPEC1F1ED SOURCES)
165 R E/CCD-Z I 9 h NORR:HSG UH FY81 35.637 PROGRRH DEVELOPHENT, EQUCQTIGN; LﬁKES:
(I=UNSPECIFIED 9=UN5PECIFIED h=UNSPECIFIED SOURCES)
166 a R/GLE-4
H 8 h NOAQIHSG
HSU
FY81 441779 EDUCRTION, INFORHQTXON:
(H=DTHER 8=0THER h=UNSPECIFIED SOURCES)
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C o m p u t e r S u p p o r t P r o g r a m
F l i n t R i v e r W a s t e L o a d A l l o c a t i o n
R e s e a r c h S u r v e y
I d e n t i f i c a t i o n o f P C B s i n C o m m e r c i a l
M i x t u r e s a n d E n v i r o n m e n t a l S a m p l e s
A s s e s s m e n t o f R e l a t i v e A s s i m i l a t i v e
C a p a c i t i e s o f L a k e M i c h i g a n a n d E r i e
f o r P e r s i s t e n t T o x i c a n t s
E f f e c t s o f T o x a p h e n e o n t h e P l a n k t o n i c
F o o d C h a i n i n L a k e S u p e r i o r
A n A s s e s s m e n t o f t h e P o l l u t i o n o f G r e e n
B a y ( L a k e M i c h i g a n ) w i t h D e v e l o p m e n t o f
























R e f i n e m e n t o f P h o s p h o r u s M a n a g e m e n t
O p t i o n s a n d A s s e s s m e n t o f
C o s t - E f f e c t i v e n e s s o f P h o s p h o r u s
C o n t r o l P r o g r a m s
D e t e r m i n a t i o n o f P o l y c h l o r i n a t e d
B i p h e n y l s a n d O t h e r H a l o g e n a t e d
H y d r o c a r b o n s i n H u m a n B i o l o g i c a l F l u i d s
T r a n s i t i o n a l T r a n s p o r t a n d I m p a c t o f
T o x i c S u b s t a n c e s i n t h e G r e a t L a k e s -
S t . L o u i s H a r b o r , L a k e S u p e r i o r
E c o s y s t e m R i s k a n d H a z a r d A s s e s s m e n t t o
A c h i e v e M a x i m u m E n v i r o n m e n t a l B e n e f i t
D e t e r m i n e R e l a t i v e I m p o r t a n c e o f D i r e c t
U p t a k e V e r s u s F o o d C h a i n U p t a k e i n
S e l e c t e d G r e a t L a k e F i s h
P o l y c h l o r i n a t e d B i p h e n y l s i n L a k e
M i c h i g a n T r i b u t a r i e s , W a t e r , a n d
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P h y s i o l o g y a n d B e h a v i o r
C o n t a m i n a n t D y n a m i c s























I J C O R G A N I Z A T I O N
S E R I A L P R O J E C T P E R F O R M I N G
N U M B E R N U M B E R O R G A N I Z A T I O N *
0 7 1 A R / F - 2 2 S U N Y , C O R . U .
0 7 2 A R / S — l 6 S U N Y , C O R .
0 7 3 A R / S - l 7 S U N Y , C O R .
0 7 4 A R / E - l O S U N Y , C O R .
0 7 5 A R / M — 3 l S U N Y , C O R .
0 7 6 A R / M — 3 4 S U N Y , C O R .
0 7 7 A R / M - 3 5 S U N Y , C O R .
0 7 8 A R / M — 3 8 S U N Y , C O R .
0 7 9 A R / M - 3 9 S U N Y , C O R .
0 8 0 A A / S - l S U N Y , C O R .
0 8 1 A C / P - l S U N Y , C O R .
0 8 2 A E / K - 6 S U N Y , C O R .
0 8 3 A R / L - 3 S U N Y , C O R .
0 8 4
A
E / I - 2
S U N Y , C O R .
0 8 5 A E / I - 3 N O A A
0 8 6
A
P / M — l
S U N Y , C O R .
0 8 7 A P / M - 3 S U N Y , C O R .
*
s e e A b b r e v i a t i o n s
2 l 2
T I T L E O F E R Q Q E C I
A S t u d y o f F a c t o r s I n f l u e n c i n g t h e
G r o w t h a n d S u r v i v a l o f J u v e n i l e H a r d
C l a m s , M e r c e n a r i a m e r c e n a r i a , i n G r e a t
S o u t h B a y
 
C o n t a i n m e n t o f D r e d g e d S e d i m e n t U n d e r
t h e F l o o r o f t h e L o w e r B a y o f N e w Y o r k
H a r b o r
P l a n f o r t h e C o n t a i n m e n t o f D r e d g e d
S e d i m e n t s i n S u b m a r i n e B o r r o w P i t s
A s s e s s m e n t o f S u i t a b i l i t y o f C o a l W a s t e
B l o c k s f o r A r t i f i c i a l R e e f s i n L a k e
O n t a r i o
D e v e l o p m e n t o f a C o a s t a l S t r u c t u r e s
C o n s t r u c t i o n M a n u a l
W a v e R e f r a c t i o n a n d D i f f r a c t i o n
A n E v a l u a t i o n o f t h e R e l a t i v e
I m p o r t a n c e o f M a s s W a s t i n g P r o c e s s e s a s
a M e c h a n i s m o f L a k e O n t a r i o B l u f f
R e c e s s i o n -
D y n a m i c s o f N e a r s h o r e I c e
T e c h n i c a l C o n t r o l o f L o c a l B e a c h S t u d i e s
A d v i s o r y S e r v i c e s
C o m m u n i c a t i o n s : N e w Y o r k S e a G r a n t
I n s t i t u t e
D e v e l o p m e n t o f a C o m p r e h e n s i v e K - S
C o a s t a l
E d u c a t i o n
P r o g r a m
f o r
N e w
Y o r k
S t a t e
P r o b l e m s i n C o a s t a l L a w
C o a s t a l L a w S c h o l a r s
S e a G r a n t S c h o l a r s
P r o g r a m M a n a g e m e n t




I J C O R G A N I Z A T I O N
S E R I A L P R O J E C T P E R F O R M I N G
N U M B E R N U M B E R O R G A N I Z A T I O N *
0 8 8 A A / F P - T M S U
0 8 9 A A / C - T U M
0 9 0 A E / G L E - 3 U M
0 9 1 A R / G L F - T T U M
0 9 2 A R / T S - 1 9 M S U
0 9 3 A R / T s - Z I U M
0 9 4 A R / T S - 1 4 U M
0 9 5 A R / T S - 2 2 U M
0 9 6 A R / c w - s M S U
0 9 7 A R / E R - 8 U M
0 9 8 A R / E R ~ 1 2 U M
0 9 9 A M / P M — T U M
1 0 0 A R / L R - 1 4 U . M I .
1 0 1 A R / L R - 1 9 U . w I .
1 0 2 A R / L R — 2 3 U . N I .
* s e e A b b r e v i a t i o n s
 
T I T L E O F P R O J E Q I
M a r i n e A d v i s o r y S e r v i c e
C o m m u n i c a t i o n s
G r e a t L a k e s S e m i n a r
E x a m i n a t i o n o f S p a w n i n g a n d I n c u b a t i o n
R e q u i r e m e n t s , a n d R e p r o d u c t i v e B i o i o g y
o f L a k e T r o u t i n R e T a t i o n t o
R e e s t a b T i s h m e n t o f S e T f — S u s t a i n i n g
S t o c k s i n t h e G r e a t L a k e s
T h e I n v e s t i g a t i o n o f O c u T a r a n d N e u r a T
L e s i o n s O b s e r v e d i n R a i n b o w T r o u t
( S a l m o G a i r d n e r i ) F o i T o w i n g E x p o s u r e t o
S e T e c t e d O r g a n o p h o s p h a t e E s t e r s
L y s o s o m a T E n z y m e R e T e a s e a s a M e a s u r e
o f S t r e s s i n F i s h
T h e R o l e o f M y s i s r e T e g t a i n t h e
T r a n s p o r t o f P C B s i n t h e L a k e M i c h i g a n
E c o s y s t e m
 
T r a n s f e r M e c h a n i s m s o f P A H s i n G r e a t
L a k e s Z o o p T a n k t o n
N u t r i e n t C y c i i n g a n d H y d r o T o g i c
P r o c e s s e s i n G r e a t L a k e s C o a s t a T M a r s h e s
I n f T u e n c e o f L a k e M i c h i g a n a n d F o x
R i v e r W a t e r s o n t h e W a t e r Q u a T i t y o f
G r e e n B a y
S t u d y o f t h e E f f e c t O f a R u r a T C T e a n
W a t e r P r o j e c t i n t h e S a T i n e V a T T e y
P r o g r a m A d m i n i s t r a t i o n a n d M a n a g e m e n t
A T t e r n a t i v e M a n a g e m e n t S t r a t e g i e s f o r
M i n i m i z i n g P o T y c h T o r i n a t e d B i p h e n y T s i n
L a k e M i c h i g a n F i s h e s
S i g n i f i c a n c e o f j ﬂ _ S T t u N u t r i e n t
R e g e n e r a t i o n i n L a k e M i c h i g a n ' s
N u t r i e n t B u d g e t
C o m p o s i t i o n a n d P r o d u c t i v i t y o f A q u a t i c
M a c r o p h y t e C o m m u n i t i e s i n T h r e e L a k e




 I J C O R G A N I Z A T I O N
 
S E R I A L P R O J E C T P E R F O R M I N G
N D M B E R N U M B E R 0 R G A N I Z A T I O N * T I T L E O F P R Q Q E Q T
1 0 3 A R / A Q - 1 1 U . W I . E f f e c t s o f N u t r i t i o n a T a n d
E n v i r o n m e n t a 1 S t r e s s e s o n R e s i s t a n c e t o
D i s e a s e i n C o o 1 w a t e r F i s h e s
1 0 4 A R / G B - S U . w 1 . G r e e n B a y S u b p r o g r a m C o o r d i n a t i o n !
1 0 5 A R / G B - 1 2 U . N I . ‘ P h y s i c a T — C H e m i c a T C h a r a c t e r i s t i c s a n d
D y n a m i c s o f G r e e n B a y
1 0 6 A R / M w - Z O U . N I . A n A s s e s s m e n t o f S e 1 e c t e d O r g a n i c
P o 1 1 u t a n t s i n t h e L o w e r F o x R i v e r a n d
G r e e n B a y
1 0 7 A R / M w - 2 1 U . W I . M e t h o d o 1 o g y f o r A s s e s s i n g P a t h w a y s o f
C h e m i c a 1 s i n t h e L o w e r F o x R i v e r / G r e e n
B a y A q u a t i c S y s t e m
1 0 8 A R / G B — 1 5 u . w 1 . P e r s i s t e n c e o f P o 1 1 u t a n t s i n t h e
S e d i m e n t s o f L a k e M i c h i g a n ' s G r e e n B a y
1 0 9 A R / M W - 2 3 U . W I . S o u r c e s o f P o 1 y c h 1 0 r i n a t e d B i p h e n y 1 s t o
L a k e M i c h i g a n
1 1 0 A R / M W — 2 6 U . W I . M o d i f i c a t i o n o f X e n o b i o t i c M e t a b o 1 i z i n g
A c t i v i t y i n L a k e M i c h i g a n F i s h b y
E n v i r o n m e n t a 1 P o 1 1 u t a n t s
1 1 1 A R / M w - 2 4 U . W I . R o 1 e o f P a r t i c u 1 a t e M a t t e r i n
C o n t r o 1 1 i n g T o x i c E 1 e m e n t B e h a v i o r i n
L a k e M i c h i g a n
1 1 2 A R / M W - Z S U . W I . T r a n s p o r t o f T o x i c S u b s t a n c e s i n t o L a k e
S u p e r i o r b y S u s p e n d e d S o 1 i d s
1 1 3 A R / M w - 2 7 U . N I . P o 1 y c h 1 0 r i n a t e d D i b e n z o d i o x i n s ( P C D D s )
a n d D i b e n z o f u r a n s ( P C D F s ) P e r s i s t e n c e
a n d T o x i c i t y i n F r e s h w a t e r F i s h
1 1 4 A R / P S - 2 8 U . N I . T r a n s f e r a b 1 e D i s c h a r g e P e r m i t s :
I m p 1 e m e n t a t i o n S t u d i e s
1 1 5 A R / N A - 7 U . W I . R e s p o n s e s o f L a k e S u p e r i o r N e t B a s i n
S u p p 1 i e s a n d G r e a t L a k e s W a t e r L e v e 1 s
t o C 1 i m a t e V a r i a t i o n s -
1 1 6 A R / M N - 1 U . N I . G e o p h y s i c a 1 A s s e s s m e n t o f t h e H y d r a u 1 i c
C o n n e c t i o n B e t w e e n L a k e M i c h i g a n a n d
t h e G r o u n d w a t e r A q u i f e r s o n i t s W e s t e r n
B o u n d a r y
* s e e A b b r e v i a t i o n s
2 1 4
 
   
I J C O R G A N I Z A T I O N
S E R I A L P R O J E C T P E R F O R M I N G
N U M B E R N U M B E R O R G A N I Z A T I O N * T I T L E O E _ P R Q Q § C [
1 1 7 A A S / A - 3 U . W I . E a r t h w a t c h P u b 1 i c S e r v i c e R a d i o P r o g r a m
1 1 8 A E / E v 8 U . W I . D e v e 1 o p m e n t o f R e m o t e S e n s i n g C o u r s e
W i t h E m p h a s i s o n t h e C o a s t a 1 R e s o u r c e
o f G r e e n B a y
1 1 9 A R / F - 9 U . M I N N . N u t r i e n t s , P r o d u c t i v i t y a n d W a t e r
Q u a 1 i t y i n L a k e S u p e r i o r : A
M e c h a n i s t i c A p p r o a c h t o a n 0 1 i g o t r o p h i c
F o o d W e b
1 2 0 A R / C L - 1 U . M I N N . M i c r o c o n t a m i n a n t - A i r , W a t e r ,
S e d i m e n t , B i o t a I n t e r a c t i o n s i n L a k e
S u p e r i o r
1 2 1 A R / C L - 6 U . M I N N . S e d i m e n t M a s s M o v e m e n t o n t h e T a i i i n g s
F a n i n L a k e S u p e r i o r a t S i 1 v e r B a y ,
M i n n e s o t a
1 2 2 A R / C L — 7 U . M I N N . R e d i s t r i b u t i o n o f T a i i i n g s D e p o s i t s i n
L a k e S u p e r i o r b y T u r b i d i t y C u r r e n t s
1 2 3 A M / P - I U . M I N N . P r o g r a m M a n a g e m e n t
1 2 4 A M / P - Z U . M I N N . P r o g r a m D e v e 1 o p m e n t
1 2 5 A M / P - 3 U . M I N N . S h i p T i m e
1 2 6 A R / G O - 1 O S U P r o c e s s e s C o n t r o 1 1 i n g t h e C h a r a c t e r a n d
D i s t r i b u t i o n o f O r g a n i c a n d T e r r i g e n o u s
S e d i m e n t i n t h e W e s t e r n B a s i n o f L a k e
E r i e
1 2 7 A R / M R — 1 B G S U E v a 1 u a t i o n o f S a n d R e s o u r c e s i n W e s t e r n
L a k e E r i e
1 2 8 A R / O E — 1 O S U C o h e r e n t T u r b u 1 e n t S t r u c t u r e s i n t h e
B e n t h i c B o u n d a r y L a y e r ; P h a s e 1 :
D e v e 1 o p m e n t o f a n U 1 t r a s o n i c T r a n s d u c e r
f o r D i r e c t P r o f i I i n g o f S e d i m e n t
C o n c e n t r a t i o n a n d G r a i n S i z e
D i s t r i t h i o n
1 2 9 A R / O E - 3 B G S U M o d u 1 a r B 1 o c k A n a 1 y s i s
1 3 0 A R / C E - 1 O S U B e a c h e s : C h a n g e s i n A r e a 1 D i s t r i b u t i o n
* s e e A b b r e v i a t i o n s
a n d S i z e S i n c e t h e M i d - 1 8 7 0 ' s A 1 o n g t h e
O h i o S h o r e o f L a k e E r i e
2 1 5




S E R I A L P R O J E C T P E R F O R M I N G
N U M B E R N U M B E R O R G A N I Z A T I O N * T I T L E _ O [ P R O Q E C T
l 3 l A R / E R - l O S U F i s h C o m m u n i t y S t r u c t u r e , M o v e m e n t s ,
a n d R e p r o d u c t i o n i n C o n t r o l l e d a n d
U n c o n t r o l l e d L a k e E r i e M a r s h e s
I 3 2 A R / P A - l B G S U E f f e c t s o f A s b e s t o s o n S u r v i v a l o f
I n v e r t e b r a t e s a n d S m a l l F i s h T y p i c a l o f
L a k e E r i e W a t e r s
1 3 3 A E / E O — l O S U O h i o S e a G r a n t E d u c a t i o n O f f i c e
l 3 4 A E / A I D - l O S U M a r i n e a n d G r e a t L a k e s E d u c a t i o n : A n
I n f u s i o n P r o g r a m f o r O h i o S c h o o l s
l 3 5 A E / M P - l O S U G r e a t L a k e s I n f o r m a t i o n T h r o u g h M u s e u m
P r o g r a m m i n g .
l 3 6 A A / E P - l O S U O h i o S e a G r a n t A d v i s o r y S e r v i c e
l 3 7 A A / A V - l O S U D e v e l o p m e n t o f A u d i o - V i s u a l
P r e s e n t a t i o n s f o r t h e O h i o S e a G r a n t
A d v i s o r y S e r v i c e P r o g r a m
l 3 8 A M / P - l O S U A d m i n i s t r a t i o n a n d D e v e l o p m e n t o f t h e
O h i o S e a G r a n t P r o g r a m
l 3 9 A l N F R L B i o l o g i c a l A c t i v i t y o f S e d i m e n t f r o m
F i v e S i t e s i n t h e N a u k e g a n B o a t H a r b o r ,
N a u k e g a n , I l l i n o i s
1 4 0 A 2 N F R L F o r m u l a t i o n a n d R e g i s t r a t i o n o f
L a m p r i c i d e s
l 4 l A P - l G L E R L W a t e r M o v e m e n t s a n d T e m p e r a t u r e
1 4 2 A P - 2 G L E R L P r e d i c t i o n o f S u r f a c e W a v e s , W a t e r
L e v e l F l u c t u a t i o n s , a n d O v e r l a k e W i n d s
l 4 3 A P — 3 G L E R L P a r t i c l e D y n a m i c s
l 4 4 A P — 4 G L E R L T h e C y c l i n g o f T o x i c O r g a n i c s
l 4 5 A P - 5 G L E R L E c o l o g i c a l S u c c e s s i o n a n d T r e n d s o f
G r e a t L a k e s B i o t a
l 4 6 A P - 6 G L E R L E u t r o p h i c a t i o n a n d N u t r i e n t C y c l i n g
1 4 7 A P - 7 G L E R L H y d r o l o g i c P r o p e r t i e s
l 4 8 A P - 9 G L E R L E n v i r o n m e n t a l I n f o r m a t i o n S e r v i c e s
*






I J C O R G A N I Z A T I O N
S E R I A L P R O J E C T
N U M B E R N U M B E R ‘ _ _
1 4 9 A P - 1 0
1 5 0 A P ~ 1 1
1 5 1 A 2
1 5 2 A 0 0 2 1 5
1 5 3 A 1
1 5 4 A 2
1 5 5 A 3
1 5 6 A 4
1 5 7 A 5
1 5 8 A _ 6
1 5 9 A 7
1 6 0 A 8
1 6 1 A 9
1 6 2 A 1 0
1 6 3 A P ~ 8
1 6 4 A E / G L E — Z
*
s e e A b b r e v i a t i o n s
P E R F O R M I N G
o n e m z m g n :
G L E R L
G L E R L
L A W . M A T . S K . E N G .
U S F D A
U . W I .
U M
U . N I .
U S E P A , M I . D N R
E R L - D , U . M I N N .
G O V . S U
I L . I N S T . T E C .
U S E P A , U S C G
A Q . T E C . E N V . C O N .
G L F L
G L E R L
U M
2 1 7
T I T L E O F P R O J E Q I
E n v i r o n m e n t a i S y s t e m s S t u d i e s a n d
A p p i i e d M o d e 1 i n g
P r o g r a m D e v e i o p m e n t
A m b i e n t L e v e i s o f S e i e c t e d M e t a i s i n
N e w Y o r k S t a t e W a t e r b o d i e s
D i o x i n s a s F o o d C o n t a m i n a n t s
S u p p o r t f o r G r e a t L a k e s R e s e a r c h
A n A s s e s s m e n t o f t h e Q u a i i t y o f W a t e r
T r a c e M e t a i D a t a f o r t h e G r e a t L a k e s
a n d t h e E s t a i n s h m e n t o f N e w B a s e I i n e
D a t a
E f f e c t o f I n c r e a s i n g S o d i u m C h i o r i d e
a n d O t h e r I o n s o n t h e P h y t o p I a n k t o n i n
O f f s h o r e W a t e r s o f L a k e M i c h i g a n
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T i l e
D r a i n s
i n
B r o o k s t o n
C l a y
S o i l
S n o w m e l t S t u d i e s : C o n t r o l o f S o i l
E r o s i o n i n H y d r o l o g i c a l l y A c t i v e
A g r i c u l t u r e
A r e a s
D u r i n g
S n o w m e l t
a n d
S p r i n g R u n o f f
F a c t o r s A f f e c t i n g t h e S u i t a b i l i t y o f
O n - F a r m
R e m e d i a l
M e a s u r e s
f o r
N o n - P o i n t
P o l l u t i o n
C o n t r o l
i n
t h e
C a n a d i a n
G r e a t
L a k e s B a s i n
 
 I J C
S E R I A L




















O R G A N I Z A T I O N
 
P R O J E C T P E R F O R M I N G
N U M B E R O R G A N I Z A T I O N *
4 L R R I
5 L R R I , I N S T . P E D .
6 L R R I
7 L R C
8 A R C
3 D A L . U .
5 U . G U E .
6 L A K E H E A D U .
7 L A V A L U .
8 M c G I L L U .
9 M c M . U .
1 2 U . Q U E .
1 3 Q U E . U .
1 5 U . T O R .
* s e e A b b r e v i a t i o n s
T I T L E O F P R O J E C T
L a n d
U s e
P r a c t i c e s
a n d
W a t e r
Q u a T i t y
R e s o u r c e P r o t e c t i o n — A S t u d y o f S o i 1
E r o s i o n
w i t h
P a r t i c u 1 a r
A t t e n t i o n
t o
O n t a r i o
S o i 1 a n d W a t e r M a n a g e m e n t
1 .
S t u d i e s
i n t o
C h e m i c a T
a n d
M i c r o b i a T
D e g r a d a t i o n
o f P e s t i c i d e s
i n A q u e o u s
S y s t e m s ,
a n d
i n S o i 1 s
2 .
M o v e m e n t
o f
P e s t i c i d e s
w i t h i n
S o i 1
t o G r o u n d
W a t e r
3 . I n t e g r a t e d
P e s t
M a n a g e m e n t
1 . N u t r i e n t L o s s e s t o W a t e r S u p p 1 i e s
a n d
A c c u m u T a t i o n
i n
S o i 1 s ;
2 .
P 0 1 1 u t a n t
T r a n s p 1 a n t
t o
S u r f a c e
a n d
S u b s u r f a c e
W a t e r s
i n
a n
I n t e g r a t e d
F a r m
O p e r a t i o n
T o x i c E 1 e m e n t s i n A c i d R a i n
‘ I n t e g r a t e d
E f f e c t s
o f
2 , 4 - D
o n
B e n t h i c
O r g a n i s m s i n a P o n d E c o s y s t e m
S t u d y
o f
t h e
B i o d e g r a d a t i o n
o f
M a n - M a d e
E n v i r o n m e n t a T
T o x i c a n t s
b y
A q u a t i c
F u n g i ,
B a c t e r i a
a n d
F r e s h w a t e r
A 1 g a e
O r i g i n o f I o d i n e - 1 3 1 i n t h e S t .
L a w r e n c e
R i v e r
a n d
i t s
T r i b u t a r i e s
D e n i t r i f i c a t i o n
a n d
R e 1 a t e d
P r o c e s s e s
i n A q u a t i c
S y s t e m s
D e t e r m i n a t i o n
o f
S e d i m e n t
a n d
P o T T u t a n t
F 1 u x
f o r
t h e
C i t y
o f
H a m i T t o n ,
a n d
S t r a t e g i e s
f o r
M i n i m i z i n g
I m p a c t s
o n
t h e
R e c e i v i n g
W a t e r s
P a 1 e o T i m n o T o g i c a 1
I n d i c e s
o f
L a k e
W a t e r
A c i d i f i c a t i o n
S e d i m e n t — R e 1 a t e d
C o n t a m i n a n t
T r a n s p o r t
i n R i v e r
S y s t e m s
B e h a v i o u r P r e d i c t i o n o f A q u a t i c




I J C O R G A N I Z A T I O N
S E R I A L
P R O J E C T
P E R F O R M I N G
N U M B E R
N U M B E R












U . N A T .
I I 4 C I 8 U . N A T .
I I 5 C 2 0 Y O R K U .
I I 6 C O I 4 G L F R B








G L F R B , N W R I
I 2 O C M 4 0 7 3 2 6 N H W
I Z I C I 0 9 N W R I
M Z C H O N W 1
I 2 3 C Z I O N N R I
I 2 4 C 8 I - 2 I I N N R I
I 2 5 C 8 2 - 2 I I N W R I
*
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A s s e s s m e n t o f t h e A n i s o t r o p i c
C h a r a c t e r i s t i c s
o f
a
F r a c t u r e d
P o r o u s
A q u i f e r
t o
D e t e r m i n e
P o t e n t i a I
C o n t a m i n a n t
M i g r a t i o n




H y p o I i m n e t i c
A e r a t i o n
t o
R e s t o r e
K e t t I e
L a k e s
t h a t
h a v e
b e e n
D e g r a d e d
b y
A g r i c u I t u r a I
R u n o f f
}
P e r s i s t e n t
C o n t a m i n a n t s
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I J C O R G A N I Z A T I O N
S E R I A L P R O J E C T P E R F O R M I N G
N U M B E R N U M B E R O R G A N I Z A T I O N *
1 2 6 C 2 1 2 N N R I
1 2 7 C 2 1 3 , N N R I
1 2 8 C 2 1 6 N N R I
1 2 9 C 2 1 8 N N R I
1 3 0 C 2 1 9 N N R I
1 3 1 C 2 2 0 N W R I
1 3 2 C 2 2 2 N W R I
1 3 3 C 2 3 0 N N R I
1 3 4 C 2 3 2 N N R I , G L F R B
1 3 5 C 2 3 3 N N R I
1 3 6 C 2 3 4 N N R I
1 3 7 C 2 4 0 N N R I , G L F R B
1 3 8 C 2 4 1 N N R I
1 3 9 C 2 4 2 N N R I
1 4 0 C 3 0 9 N N R I
1 4 1 C 3 1 0 N N R I
1 4 2 C 3 4 9 N N R I
1 4 3 C 3 5 3 N W R I
* s e e A b b r e v i a t i o n s
2 2 8
T I T L E O F P R O J E C T
O r g a n i c C o n t a m i n a n t S o u r c e s a n d S i n k s
i n N i a g a r a R . a n d L . O n t a r i o
C h 1 0 r i n a t e d H y d r o c a r b o n s i n S e d i m e n t s
a n d B i o t a o f t h e G r e a t L a k e s
C h e m i s t r y o f C h 1 0 r i n a t e d H y d r o c a r b o n s
a t t h e A i r / M a t e r I n t e r f a c e
B i o a v a i T a b i T i t y o f O r g a n i c C o n t a m i n a n t s
i n S e d i m e n t s
0 r g a n o c h 1 0 r i n e C o n t a m i n a n t s i n S u r f a c e
M i c r o T a y e r s o f t h e N i a g a r a R .
R o T e o f S u s p e n d e d S o 1 i d s i n B e n t h o s
U p t a k e o f O r g a n i c s , N i a g a r a R . M o u t h
S e d i m e n t - W a t e r P a r t i t i o n i n g o f T o x i c
O r g a n i c S u b s t a n c e s
C h e m i c a T S p e c i a t i o n a n d B i o a v a i 1 a b i 1 i t y
o f T o x i c E 1 e m e n t s
H e a v y M e t a 1 M e t h y 1 a t i o n P r o c e s s e s i n
t h e A q u a t i c E n v i r o n m e n t
F a t e o f O r g a n o t i n s i n A q u a t i c S y s t e m s
H e a v y M e t a 1 C h e m o d y n a m i c s i n t h e
N i a g a r a R i v e r a n d P 1 u m e
T r e n d s i n R a d i o a c t i v e C o n t a m i n a n t s i n
t h e G r e a t L a k e s
R a d i u m - 2 2 6 P a t h w a y s - P o r t G r a n b y W a s t e
M a n a g e m e n t S i t e t o L a k e O n t a r i o
R a d i o n u c 1 i d e P a t h w a y s i n t h e N i a g a r a R .
a n d L . O n t a r i o
P e r s i s t e n t T o x i c S u b s t a n c e s i n U r b a n
R u n o f f ( G L N Q A 1 9 7 8 )
E f f e c t s o f U r b a n L a n d U s e o n R u n o f f
S h o r e 1 i n e D r e d g e D i s p o s a 1 S i t e s
P e r s i s t e n t T o x i c S u b s t a n c e s i n U r b a n
R u n o f f
I J C
S E R I A L
N U M B E R
1 4 4 C
1 4 5 C
1 4 6 C
1 4 7 C
1 4 8 C
1 4 9 C
1 5 0 C
1 5 1 C
1 5 2 C
1 5 3 C
1 5 4 C
1 5 5 C
1 5 6 C
1 5 7 C
1 5 8 C
1 5 9 C
1 6 0 C
1 6 1 C
1 6 2 C
O R G A N I Z A T I O N
 
P R O J E C T P E R F O R M I N G
N U M B E R 0 R G A N I Z A T I O N *
4 1 9 N W R I
4 2 0 N N R I
4 2 1 N W R I
4 2 2 N N R I
4 2 3 N N R I
4 2 5 N W R I
4 2 6 N W R I
4 2 8 N W R I
4 3 0 N W R I
4 3 3 N N R I
4 7 5 N W R I
4 7 9 N N R I
4 9 4 N N R I
4 9 5 N N R I
4 9 7 N W R I
5 0 1 N W R I
5 0 3 N N R I
5 0 4 N W R I
5 0 5 N N R I
* s e e A b b r e v i a t i o n s
2 2 9
T I T L E O F P R O J E C T
B i o g e o c h e m i c a i P r o c e s s e s i n G r e a t L a k e s
S e d i m e n t s
—
P a i e o e n v i r o n m e n t
L a k e E r i e H i s t o r i c a T O x y g e n a n d















































B e n t h i c I n v e r t e b r a t e s a s I n d i c a t o r s o f





































































































































































S e d i m e n t B a n k - G r e a t L a k e s
L a k e
E r i e
S u r v e i 1 1 a n c e











































































 I J C O R G A N I Z A T I O N
 
 
S E R I A L P R O J E C T P E R F O R M I N G
N U M B E R N U M B E R O R G A N I Z A T I O N * T I T L E O F P R O J E C T
T 6 3 C 5 0 6 N W R I C o a s t a l E x c h a n g e / T r a n s p o r t M o d e l
T 6 4 C 5 0 8 N W R I V e r t i c a l l y P r o f i l i n g C u r r e n t M e t e r a n d
T e m p e r a t u r e S e n s o r ( G V A P S )
T 6 5 C 5 0 9 N N R I W a t e r M o v e m e n t s i n t h e C e n t r a l B a s i n o f
L a k e E r i e , P h a s e I I I
T 6 6 C 5 T 0 N W R I L a k e O n t a r i o P h y s i c a l L i m n o l o g y S t u d i e s
T 6 7 C 5 T T N W R I , G L F R B A s s e s s m e n t o f t h e P r e s e n t S u r v e i l l a n c e
P r o g r a m a n d F u t u r e S t r a t e g y
T 6 8 C 5 4 0 N N R I S p e c t r o - O p t i c a l M o d e l i n g a n d
A p p l i c a t i o n s t o W a t e r R e s e a r c h
T 6 9 C 5 4 T N N R I P o l l u t a n t T r a n s p o r t T h r o u g h P o r o u s M e d i a
T 7 0 C 5 7 2 N W R I W a t e r Q u a l i t y D a t a B a s e A d m i n i s t r a t i o n
l 7 l C 5 7 3 - 5 7 4 N N R I l . N W R I B r a n c h R e s e a r c h S u p p o r t - D a t a
M a n a g e m e n t
2 . N o n — N W R I B r a n c h R e s e a r c h
P r o g r a m m i n g S u p p o r t
T 7 2 C 5 7 6 N W R I G e n e r a l P u r p o s e T h r e e D i m e n s i o n a l
G r a p h i c s S o f t w a r e D e v e l o p m e n t
T 7 3 C 5 9 9 N N R I A P S D - C a p i t a l P r o c u r e m e n t
T 7 4 C 6 T 4 N W R I T o P r o v i d e C o n f i r m a t i o n a n d
I d e n t i f i c a t i o n o f P r i o r i t y P o l l u t a n t s
i n t h e G r e a t L a k e s B a s i n b y H R G C / M S
T 7 5 C 6 T 5 N W R I M e t h o d s D e v e l o p m e n t a n d I d e n t i f i c a t i o n
o f P e r s i s t e n t C o n t a m i n a n t s i n t h e G r e a t
L a k e s B a s i n
T 7 6 C 6 T 9 N N R I D i o x i n s a n d B e n z o f u r a n s M e t h o d o l o g y
T 7 7 C 6 2 7 N W R I M i c r o b i a l T e s t i n g f o r M u t a g e n s
T 7 8 C 6 2 8 N W R I B a c t e r i o l o g i c a l W a t e r Q u a l i t y
S u r v e i l l a n c e L o w e r L a k e s
T 7 9 C 6 5 3 N W R I I J C Q u a l i t y A s s u r a n c e S t u d y











I J C O R G A N I Z A T I O N
S E R I A L P R O J E C T P E R F O R M I N G
N U M B E R N U M B E R O R G A N I Z A T I O N * . T I T L E O F P R O J E C T
1 8 0 C 6 7 0 N W R I C o m p u t e r S e r v i c e s f o r W a t e r M a n a g e m e n t
R e s e a r c h
1 8 1 C 2 2 E H C D r i n k i n g W a t e r
1 8 2 C 2 3 E H C E n v i r o n m e n t a 1 C r i t e r i a
1 8 3 C 2 4 E H C P r e d i c t i v e T o x i c o 1 o g y
1 8 4 C 2 5 E H C 0 c c u p a t i o n a 1 T o x i c o 1 o g y
1 8 5 C 2 6 E H C E n v i r o n m e n t a 1 H e a 1 t h S u r v e y s
1 8 6 C 2 7 E H C P e s t i c i d e s
1 8 7 C 2 8 E H C L o n g R a n g e T r a n s p o r t o f A i r P o 1 1 u t a n t s
1 8 8 C 0 2 9 / 0 1 W T C , A C B B i o 1 o g i c a 1 N - R e m o v a 1 — I n d u s t r i a 1 W a s t e s
1 8 9 C 0 2 W T C T r e a t m e n t o f A q u e o u s W a s t e s f r o m C o a 1
G a s i f i c a t i o n a n d C o a 1 L i q u e f a c t i o n
P r o c e s s e s
1 9 0
C
8 1 - 2 4 / 0 4
U . B C
C h a r a c t e r i z a t i o n
a n d
T r e a t m e n t
o f
L a n d f i 1 1 L e a c h a t e
1 9 1 ‘ C 8 1 - 2 0 / 0 5 W T C , C A N V I R O B i o a v a i 1 a b 1 e P h o s p h o r u s i n M u n i c i p a 1
W a s t e w a t e r s
1 9 2 C 7 9 - 2 7 / 0 6 / 0 7 W T C , C A N V I R O A n a e r o b i c T r e a t m e n t o f H i g h S t r e n g t h
W a s t e s
1 9 3 C 0 9 W T C , G O . S T O . L T D . D y n a m i c O p e r a t i o n o f A n a e r o b i c P a c k e d
B e d R e a c t o r s ( A P B R )
1 9 4 C 0 8 W T C A s s e s s m e n t o f A n a e r o b i c D o w a n o w
B i o f i 1 m R e a c t o r s f o r F o o d P r o c e s s i n g
W a s t e s
1 9 5 C 8 0 — 1 1 / 1 0 R P F , C A N V I R O T h e r m o p h i 1 i c A n a e r o b i c F e r m e n t a t i o n o f
F e e d L o t W a s t e s
1 9 6 C 7 8 ~ 9 / 1 1 I E C M i x i n g R e q u i r e m e n t s f o r A n a e r o b i c
D i g e s t e r s
1 9 7 C
0 8 2 / 1 3
W T C
P r o c e s s
C o n t r o 1
o f t h e
A c t i v a t e d
S 1 u d g e
S y s t e m
1 9 8 C 1 8 U . B C C o n t r o 1 o f B i o 1 o g i c a 1 P h o s p h o r u s
R e m o v a 1 P r o c e s s e s
* s e e A b b r e v i a t i o n s
' 2 3 1
 
  
I J C O R G A N I Z A T I O N
S E R I A L P R O J E C T P E R F O R M I N G
N U M B E R N U M B E R 0 R G A N I Z A T I O N *
1 9 9 C 8 0 - 1 2 / 1 2 N T C
2 0 0 C 8 0 - 1 4 / 3 4 N T C
2 0 1 C 8 0 - 1 5 / 3 5 N T C
2 0 2 C 0 3 6 A / 3 6 N T C
2 0 3 C 0 3 8 / 3 8 W T C
2 0 4 C 3 9 W T C , D E A R B O R N
2 0 5 C 4 0 N T C
2 0 6 C 8 1 — 2 / 4 2 N T C
2 0 7 C 8 1 - 3 / 4 3 H T C
2 0 8 C 8 1 - 4 / 4 4 N T C
2 0 9 C 8 1 - 5 / 4 5 N T C , D E A R B O R N
2 1 0 C 8 1 - 6 / 4 6 W T C
2 1 1 C 8 1 - 7 / 4 7 N T C
2 1 2 C 8 1 - 8 / 4 8 N T C , C A N V I R O
2 1 3 C 1 6 N T C
2 1 4 C 0 6 9 / 6 9 W T C
*
s e e A b b r e v i a t i o n s
2 3 2
T I T L E O F P R O J E C T
D e s i g n V a r i a b T e s a n d O p e r a t i n g
S t r a t e g i e s f o r S e c o n d a r y C T a r i f i c a t i o n
T o x i c s I n d e n t i f i c a t i o n a n d M o b i T i t y i n
S T u d g e s ( T I M I S )
P r o c e s s E v a T u a t i o n o f C o m p u t e r A i d e d
D e s i g n s ( P E C A D )
M e c h a n i s m s A f f e c t i n g C h e m i c a l
C o n d i t i o n i n g o f S e w a g e S T u d g e s
L e a c h a b i T i t y o f R a d i o a c t i v e
C o n s t i t u e n t s f r o m U r a n i u m M i n e T a i T i n g s
P o w e r G e n e r a t i o n - C h a r a c t e r i z a t i o n a n d
D i s p o s a T O p t i o n s f o r F G D R e s i d u e s
P o w e r G e n e r a t i o n : C h a r a c t e r i z a t i o n a n d
D i s p o s a T O p t i o n s f o r F B C R e s i d u e s
P o w e r G e n e r a t i o n : C o n t a m i n a n t U p t a k e
i n R e c i r c u i a t i n g A s h T r a n s p o r t S y s t e m s
E n v i r o n m e n t a i I m p a c t o f R a w S e w a g e
S T u d g e I n c o r p o r a t i o n i n t o A g r i c u T t u r a T
S o i T
T o x i c s I m m o b i T i z a t i o n i n S T u d g e s b y
S o T i d i f i c a t i o n ( T I S S )
C o s t E f f e c t i v e T o x i c s C o n t r o T v i a
I n c i n e r a t i o n
A p p T i c a t i o n o f S T u d g e T r e a t m e n t a n d
U t i T i z a t i o n T e c h n o i o g y
F a t e o f T r a c e O r g a n i c s i n S T u d g e
A p p T i e d t o L a n d
E f f e c t o f S T u d g e C o n d i t i o n i n g /
P r o c e s s i n g o n T o x i c M o b i l i t y
A s s e s s m e n t o f E n e r g y S a v i n g b y
M a n i p u T a t i o n o f A e r a t i o n C o n t r o T
V a r i a b T e s





* s e e A b b r e v i a t i o n s
I J C O R G A N I Z A T I O N
S E R I A L P R O J E C T P E R F O R M I N G
N U M B E R N U M B E R O R G A N I Z A T I O N *
2 1 5 C 7 9 - 4 / 7 ] W T C
2 1 6 C 8 0 - 7 / 7 3 W T C
2 1 7 C 8 1 - 3 0 / 7 4 W T C , M U C
2 1 8 C 8 1 - 3 4 / 7 5 N T C
2 1 9 C 7 8 W T C
2 2 0 C 7 9 W T C
2 2 1 C 8 0 W T C
2 2 2 C 0 6 0 / 8 1 N T C , C A N V I R O , K P A
2 2 3 C 8 0 - 1 0 / 3 7 W T C
2 2 4 — C l 7 W T C
2 2 5 C 8 1 - 9 / 4 9 N T C , D E A R B O R N
2 2 6 C 7 8 — 1 0 / 7 0 W T C
2 2 7 C 7 9 - 5 / 7 2 W T C , Z E N O N
2 2 8 C 7 9 - 2 2 W T C
2 2 9 C 0 3 4 C E W T C
2 3 0 C 7 8 - 7 W T C , M O L S O N ' S
2 3 1 C 8 1 - 2 1 / 0 3 W T C
2 3 3
 
T I T L E O F P R O J E C T
U r a n i u m M i n e E f f l u e n t T r e a t m e n t
T e c h n o l o g i e s
R e m o v a l o f C o l l o d i a l S o l i d s f r o m I r o n
M i n e E f f l u e n t s
P h y s i c a l / C h e m i c a l P r o c e s s D e v e l o p m e n t
S t u d i e s — M o n t r e a l U r b a n C o m m u n i t y ( M U C )
D i s i n f e c t i o n o f M u n i c i p a l E f f l u e n t s
C o a l M i n e / P r e p P l a n t - N a s t e w a t e r
S t u d i e s
U r a n i u m M i n e E f f l u e n t T r e a t m e n t
T e c h n o l o g i e s - R e g u l a t i o n D e v e l o p m e n t
U r a n i u m M i n e E f f l u e n t T r e a t m e n t
T e c h n o l o g i e s — S c a l e - U p o f a R a d i u m - 2 2 6
R e m o v a l P r o c e s s
G o l d M i n i n g I n d u s t r y
S l u d g e A p p l i c a t i o n C a s e H i s t o r i e s
D e v e l o p m e n t o f P r o t o c o l s t o E v a l u a t e
t h e I n t e g r i t y o f O n l i n e I n s t r u m e n t a t i o n
i n W a s t e w a t e r T r e a t m e n t P l a n t s
P C P C o n t r o l T e c h n o l o g y
W a t e r P o l l u t i o n C o n t r o l T e c h n o l o g y f o r
P o w e r G e n e r a t i o n F a c i l i t i e s
S p e c i f i c C o n t a m i n a n t s R e m o v a l
T e c h n o l o g i e s f o r I n d u s t r i a l E f f l u e n t s
B i o l o g i c a l O x i d a t i o n o f T h i o s a l t s -
B r u n s w i c k M i n i n g & S m e l t i n g
D i s p o s a l o f C h e m i c a l S l u d g e s o n L a n d :
L y s i m e t e r S t u d i e s
D e e p S h a f t P r o c e s s P e r f o r m a n c e
E v a l u a t i o n
F a t e o f T o x i c C h e m i c a l s i n B i o l o g i c a l
































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































I J C O R G A N I Z A T I O N
S E R I A L P R O J E C T P E R F O R M I N G
N U M B E R N U M B E R O R G A N I Z A T I O N *
2 5 1 C 0 3 0 G L F R B
2 5 2 C 0 6 5 G L F R B , G L F C
2 5 3 C 0 7 1 G L F R B
2 5 4 C 9 9 3 0 0 0 N T . H .
2 5 5 C 9 9 3 1 5 0 N T . H .
2 5 6 C 9 9 3 1 6 0 N T . H .
2 5 7 C 9 9 3 5 3 0 N T . H .
2 5 8 C 9 9 3 5 5 0 N T . H .
2 5 9 C 9 9 3 5 8 0 N T . H .
2 6 0 C 9 9 3 6 0 0 N T . H .
2 6 1 C 9 9 3 6 5 0 N T . H .
2 6 2 C 9 9 3 6 6 0 N T . H .
2 6 3 C 9 9 3 6 7 0 N T . H .
2 6 4 C 9 9 3 6 9 0 N T . H .
2 6 5 C 9 9 3 7 1 0 N T . H .
2 6 6 C 9 9 3 7 2 0 N T . H .
2 6 7 C 8 9 3 7 3 0 N T . H .
2 6 8 C 9 9 3 7 4 0 N T . H .
2 6 9 C 9 9 3 7 6 A C R E S , O N T . H .
2 7 0 C 9 9 3 7 7 0 N T . H .
2 7 1 C 9 9 3 7 8 0 N T . H .
*
s e e A b b r e v i a t i o n s
2 3 5
T I T L E O F P R O J E C T
J o i n t R e s e a r c h - S S M a n d O t h e r s
A d a p t i v e E n v i r o n m e n t a ] A s s e s s m e n t
W o r k s h o p s
P r o d u c t i o n o f P h y t o p i a n k t o n a n d
I n v e r t e b r a t e s i n S o u t h B a y , L a k e H u r o n
( f o r m e r I y B e n t h i c M a c r o i n v e r t e b r a t e
P r o d u c t i o n D y n a m i c s )
L a k e v i e w T G S M o b i T e M o n i t o r i n g
C h I o r i n e P l u m e A n a I y s i s
A e r o s o I a n d P r e c i p i t a t i o n M o n i t o r i n g
N a n t i c o k e T G S T e m p e r i n g E I i m i n a t i o n
S u b m e r g e d I n t a k e S c r e e n i n g
D i s c h a r g e A t t a c h e d A I g a e
C o n d e n s e r P a s s a g e I c h t h y o p I a n k t o n
M o r t a I i t y
A s h T e s t C e I I a t A . E . C r o o k e s P a r k
A s h a n d C o a I P i I e R u n o f f
H e a v y M e t a l E m m i s s i o n s
T r a c e O r g a n i c a n d R a d i a t i o n E n m i s s i o n s
L e a c h a t e s f r o m t h e J - C . K e i t h T G S A s h
L a g o o n
A c i d R a i n E f f e c t s
S o c i a I a n d E c o n o m i c E f f e c t s o f
E m m i s s i o n s
L o n g R a n g e T r a n s p o r t M o d e I i n g
A c i d R a i n D e p o s i t i o n M o d e T i n g
D i o x i n S t u d i e s
I n t e r m i t t e n t E m i s s i o n C o n t r o I s
 
I J C O R G A N I Z A T I O N
 
S E R I A L P R O J E C T P E R F O R M I N G
N U M B E R N U M B E R O R G A N I Z A T I O N *
2 7 2 C I 0 N T . H .
2 7 3 C 2 0 N T . H .
2 7 4 C 3 0 N T . H .
* s e e A b b r e v i a t i o n s
2 3 6
W
O n c e - t h r o u g h C o o i i n g S t u d i e s
T h e r m a i P i u m e S t u d i e s i n t h e V i c i n i t y
o f B r u c e N u c i e a r P o w e r D e v e i o p m e n t f o r
C e r t i f i c a t e o f A p p r o v a i t o D i s c h a r g e
H a s t e C o o l i n g W a t e r f r o m B r u c e N 6 5 ' 8 '
i n t o L a k e H u r o n
V e r i f i c a t i o n o f t h e B H W P L i m i t e d U s e






 I J C
S E R I A L






















s e e A b b r e v i a t i o n s
P A G E N O .
I N 1 9 7 6


































P E R F O R M I N G
O R G A N I Z A T I O N *
A C E
A C E , N O A A
A C E , N O A A
A C E
U . W I .
U . T E X .
A C E , U S E P A
A C E
U . N I .
A C E , S U C B
A C E
S U C B
A C E
A C E
I N D . B I O . T . L A B
2 3 7
T I T L E O F P R O J E C T
G r e a t L a k e s I n 1 e t S t u d i e s
L a k e
L e v e T
F o r e c a s t i n g
&
R e g u I a t i o n
E v a T u a t i o n a n d T e s t i n g o f P r o f i I e



























































































































































I n n e r C o n t i n e n t a i S h e i f S e d i m e n t




































































































































A s h t a b u i a ( O h i o ) F i e r S t u d y ,
I n v e s t i g a t i o n
o f
P I a n k t o n i c
C o m m u n i t i e s
B e n t h i c
A s s e m b T a g e s ,
a n d
t h e
F i s h e r y
A s s o c i a t e d
w i t h
t h e
A s h t a b u T a
H a r b o r





















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































S E R I A L
N U M B E R
0 3 3 A
0 3 4 A
0 3 5 A
0 3 6 A
0 3 7 A
0 3 8 A
0 3 9 A
0 4 0
>
0 4 1 A
0 4 2 A
0 4 3 A
0 4 4 A
0 4 5 A
0 4 6 A









































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































I J C P A G E N O .
 
S E R I A L I N 1 9 7 6 P E R F O R M I N G
N U M B E R
D I R E C T O R Y
O R G A N I Z A T I O N *
T I T L E
O F




U . W I . , U . A L B .
W a t e r
M a n a g e m e n t
I n s t i t u t i o n s :
C o n c e p t u a 1
P r o b 1 e m s
a n d
P r a c t i c a 1




U . N I .
A n
I n v e s t i g a t i o n
o f
a
C a d a s t r e
( L a n d
I n t e r e s t
I n f o r m a t i o n
S y s t e m )
f o r
t h e




U . N I .
S o c i o — E c o n o m i c
P r o b T e m s
o f
t h e
G r e a t




U . N I .
A 1 t e r n a t e
T r a n s p o r t a t i o n
P 1 a n n i n g
P o 1 i c i e s f o r t h e A p o s t 1 e I s I a n d s
N a t i o n a 1
L a k e s h o r e




U . N I . , N N R I * *
W h o 1 e - B a s i n
I n t e r n a 1
O s c i 1 1 a t i o n s
o f




U . N I .
L a k e
O n t a r i o
T e m p e r a t u r e
T r a n s e c t s




S U N Y , E V . H A M . I N C .
R e a n a 1 y s i s
o f
t h e
G r e a t
L a k e s
D r o g u e




U S U , S U N Y
C o o r d i n a t i o n
o f
D a t a
C o 1 1 e c t i o n ,
D a t a
S t o r a g e ,
a n d
D a t a
R e t r i e v a 1
P r o g r a m s
f o r
t h e
G r e a t
L a k e s




M E D . C O L . N I .
E 1 i m i n a t i o n
a n d
M e t a b o I i s m
o f
P C B s
b y




M E D . C O L . N I .
B i o t r a n s f o r m a t i o n
a n d
D i s p o s i t i o n
o f
G r e a t
L a k e s
M i c r o c o n t a m i n a n t s
i n




U M , U S E P A
P h y t o p 1 a n k t o n
A s s o c i a t i o n s
i n
L a k e





E c o I o g i c a 1
P r o c e s s e s
a n d
C o m p o n e n t s
o f




G L E R L
I n o r g a n i c
C a r b o n




G L E R L
G r e a t
L a k e s
T o t a 1
P h o s p h o r u s




G L E R L , N N R I
L a k e
H u r o n
W i n t e r
C u r r e n t





T r a n s - B o u n d a r y
M o v e m e n t
o f
P o 1 1 u t a n t s
* s e e A b b r e v i a t i o n s
* *
F o r m e r I y
k n o w n
a s
C a n a d a
C e n t r e
f o r
I n 1 a n d
W a t e r s
B r a n c h
( C C I W )
2 4 1
 
 I J C
S E R I A L























s e e A b b r e v i a t i o n s
P A G E N O .
 
I N 1 9 7 6 P E R F O R M I N G
D I R E C T O R Y 0 R G A N I Z A T I O N *
6 7 C R . I N S T . S C .
6 7 U S E P A , G L E R L , I J C
8 1 G L B C
8 6 O S U , N A S A , C W R . U .
1 1 6 U M
1 1 7 N A S A
1 1 9 U . w 1 .
1 4 3 U M
1 4 3 U M
1 4 4 U M
1 4 4 U M
1 4 6 S U C B , A C E , O S U
1 4 9 U . w 1 .
1 5 0 U . w I .
1 5 0 U . M I N N .
1 5 0 P H I L . A C . N A T . S C .
1 5 8 U . M I N N .
, 2 4 2
T I T L E O F P R O J E C T
U p p e r L a k e s R e f e r e n c e S t u d y
M a t h e m a t i c a I M o d e I i n g o f S a g i n a w B a y
I d e n t i f i c a t i o n a n d E v a I u a t i o n o f
E x i s t i n g R i v e r M o u t h L o a d i n g D a t a
I m p a c t o f T r i b u t a r y I n p u t s o n t h e
Q u a i i t y o f G r e a t L a k e s B o u n d a r y W a t e r s
O p t i m a ] S a m p i i n g S t r a t e g i e s f o r W a t e r
Q u a T i t y i n L a r g e L a k e s
N A S A / E P A G r e a t L a k e s B a s i n P r o g r a m
I o n E x c h a n g e M e m b r a n e s A p p I i e d t o N e w
M e t h o d s o f S a m p l i n g , E n r i c h m e n t , a n d
S p e c i f i c a t i o n i n W a t e r A n a I y s i s
C h a r a c t e r i s t i c s o f B e n t h i c A I g a T
C o m m u n i t i e s i n t h e U p p e r G r e a t L a k e s
B i o i o g i c a i R e s p o n s e s t o E u t r o p h i c a t i o n
i n S a g i n a w B a y a n d L a k e H u r o n
P T a n k t o n a n d N u t r i e n t R e I a t i o n s h i p s i n
S o u t h e r n L a k e H u r o n
U s e o f N u t r i e n t B i o a s s a y P r o c e d u r e s i n
t h e G r e a t L a k e s
L a k e E r i e N u t r i e n t C o n t r o I
P r o g r a m — E a s t e r n B a s i n
N o n - P o i n t P o I I u t i o n i n R e I a t i o n t o
E u t r o p h i c a t i o n a n d O x y g e n D e p I e t i o n
E f f e c t s o f L a k e R e s t o r a t i o n M e t h o d s o n
N i t r o g e n A v a i I a b i I i t y
B i o m a n i p u i a t i o n - A n E c o s y s t e m t o L a k e
R e s t o r a t i o n
N i t r i T o t r i a c e t i c A c i d a n d
M i c r o n u t r i e n t s / A q u a t i c S t r e a m
C o m m u n i t i e s
W a t e r T e m p e r a t u r e S t u d i e s a t t h e
M o n t i c e I I o F i e I d S t a t i o n
\
I J C
S E R I A L
w a s





1 0 0 A
1 0 1 A
1 0 2 A
1 0 3 A
1 0 4 A
1 0 5 A
1 0 6 A
1 0 7 A
1 0 8 A
1 0 9 A
1 1 0 A
1 1 1 A
* s e e A b b r e v i a t i o n s
P A G E N O .
I N 1 9 7 6
D I R E C T O R Y
P E R F O R M I N G



















U . M I N N .
M S U , 0 $ U , D E T . E D .
U . I L .
P U R . U .
U . M I .
U . D A Y .
S Y R . U .
O S U
U . I L .
U . M I N N .
U . M I N N .
U . M I .




T I T L E O F P R O J E C T
W i n t e r D i s t r i b u t i o n o f F i s h i n t h e
T h e r m a 1 P I u m e s o f a P o w e r P i a n t
M a s s T r a n s p o r t o f B i o T o g i c a I M a t e r i a I s
T h r o u g h a O n c e - T h r o u g h C o o I i n g S y s t e m
F i e I d V e r i f i c a t i o n I n d u s t r i a I H a z a r d o u s
M a t e r i a 1 M i g r a t i o n
D i s p e r s i o n a n d F a t e o f H a z a r d o u s
M a t e r i a I s i n L a r g e L a k e s
I n v e s t i g a t i o n o f t h e M e t a b o T i s m o f
C h T o r i n a t e d H y d r o c a r b o n s
 
T o x i c i t y , I n t e r a c t i o n s , a n d M e t a b o I i s m
o f I m p o r t a n t P e s t i c i d e s
M e c h a n i s m s o f P e s t i c i d e D e g r a d a t i o n
L a b o r a t o r y E v a 1 u a t i o n o f T h e r m a 1
D e c o m p o s i t i o n o f P e s t i c i d e s
M o n i t o r i n g o f P o n n u c I e a r A r o m a t i c
H y d r o c a r b o n s i n S e 1 e c t e d U . S . H a t e r s
E f f e c t s o f D i f f e r e n t F o r m s o f S e 1 e n i u m
i n D r i n k i n g W a t e r o n S e l e c t e d O r g a n i s m s
H e a T t h E f f e c t s o f H u m a n E x p o s u r e t o
B a r i u m i n D r i n k i n g W a t e r
E f f e c t o f C y a n i d e o n F r e s h w a t e r F i s h
a n d I n v e r t e b r a t e s
C o n t i n u o u s F 1 0 w B i o a s s a y s U s i n g N a t u r a I
P e r i p h y t o n C o m m u n i t i e s w i t h E m p h a s i s o n
t h e E f f e c t s o f C o a I L e a c h a t e
S m a I I S c a T e W a s t e M a n a g e m e n t
E x p e r i m e n t a 1 U s e o f E m e r g e n t V e g e t a t i o n
f o r t h e B i o T o g i c a T T r e a t m e n t
N i t r i f i c a t i o n S t u d i e s
S t u d y o f t h e I o n E x c h a n g e P r o c e s s f o r
N i t r a t e R e m o v a l f r o m W a t e r
  
 
I J C P A G E N O .
S E R I A L I N 1 9 7 6 P E R F O R M I N G
N U M B E R
D I R E C T O R Y
O R G A N I Z A T I O N *
,
T I T L E
O F
P R O J E C T
1 1 2 A 2 5 0 U . I L . V i r u s S e n s i t i v i t y t o C h i o r i n e




M I A M I
U .
E v a 1 u a t i o n
o f
S e n s i t i v i t y
o f
C 1 a d o c e r a n s t o C o p p e r , C h r o m i u m , a n d




U . W I . , E R L - D
I n ﬂ u e n c e
o f T u r b i d i t y
o n E i s h
’
A b u n d a n c e i n W e s t e r n L a k e S u p e r i o r
1 1 5 A 4 4 9 U M C h a r a c t e r i s t i c s o f B e n t h i c A 1 g a 1




U . W I .
S t a t i c
C o a 1
S t o r a g e ,
B i o 1 o g i c
a n d
C h e m i c a 1 E f f e c t s o n t h e A q u a t i c




U . M I N N . , N O A A
R e d
C 1 a y
T u r b i d i t y
i n W e s t e r n
L a k e




G L B C , A C E , U S S C S
O v e r v i e w
D e t e r m i n a t i o n
o f P o 1 1 u t a n t
L o a d i n g s f r o m S h o r e 1 i n e E r o s i o n
1 1 9 A 3 4 0 U . W I . R o 1 e o f P 1 a n t R o o t s i n R e t a r d i n g R e d
C 1 a y E r o s i o n
1 2 0 A 3 4 1 U . W I . E f f e c t o f V e g e t a t i o n C o v e r o n S o i 1
W a t e r C o n t e n t o f R e d C 1 a y S o i 1 s a n d
E r o s i o n C o n t r 0 1
1 2 1 A 3 4 1 U . W I . V e g e t a t i o n a 1 C o v e r A n a 1 y s i s
1 2 2 A 3 4 2 U . W I . , U S E P A I n f 1 u e n c e o f E r o s i o n C o n t r 0 1
D e m o n s t r a t i o n o n A q u a t i c L i f e i n t h e
N e m a d j i R i v e r B a s i n
1 2 3 A 3 4 5 U . W I . , U S S C S , U S G S D e v e i o p m e n t a n d I m p 1 e m e n t a t i o n o f a
S e d i m e n t C o n t r 0 1 O r d i n a n c e o r O t h e r
R e g u 1 a t o r y M e c h a n i s m : I n s t i t u t i o n a 1
A r r a n g e m e n t s N e c e s s a r y f o r
I m p 1 e m e n t a t i o n o f C o n t r 0 1 M e t h o d o 1 o g y
o n U r b a n a n d R u r a 1 L a n d s
1 2 4 A 3 5 2 O S U M a u m e e R i v e r W a t e r s h e d S t u d y - O h i o
1 2 5 A 3 5 3 U . W I . - W I D N R M e n o m o n e e R i v e r P i 1 o t W a t e r s h e d S t u d y
1 2 6 A 3 5 3 N Y S D E C G e n e s e e R i v e r W a t e r s h e d S t u d y




















































































































































































































































































































































































































































































































































































































































































































































































































































































































































S E R I A L
N U M B E R
 
1 4 3 A
1 4 4 A
1 4 5 A
1 4 6 A
1 4 7 A
1 4 8 A
1 4 9 A
1 5 0 A
1 5 1 A
1 5 2 A
1 5 3 A
1 5 4 A
1 5 5
1 5 6 A
1 5 7 A
1 5 8 A
* s e e A b b r e v i a t i o n s

























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































 I J C
S E R I A L
N U M B E R
1 7 6 A
1 7 7 A
1 7 8 A
1 7 9 A
1 8 0 A
1 8 1 A
1 8 2 A
1 8 3 A
1 8 4 A















1 9 3 A
* s e e A b b r e v i a t i o n s
P A G E N O .
 
I N 1 9 7 6 P E R F O R M I N G
D I R E C T O R Y O R G A N I Z A T I O N *
3 1 7 U M
7 U . N I .
4 S U N Y
7 G S U , U S G S
8
U . W I . , U . M I N N .
8
U M , 0 M O E , M I . D N R
9 D E P A U L U .
1 0
U S E P A , M I . D N R
2 3 G E
3 1 G L E R L
1 6 G L E R L
1 8 G L E R L
2 1 G L E R L
2 2 G L E R L
2 3 G L E R L
2 5 A C E
3 1 A C E
3 3 A C E
2 4 8

































































































































































































































































































































L a k e E v a p o r a t i o n
L a k e P r e c i p i t a t i o n
I c e F o r e c a s t i n g
L a k e I c e D i s t r i b u t i o n
L a k e I c e C h a r a c t e r i s t i c s
T h e r m a 1
R e g i m e s

















































I J C P A G E N O .
 
S E R I A L I N 1 9 7 6 P E R F O R M I N G
N U M B E R
D I R E C T O R Y
0 R G A N I Z A T I O N *
T I T L E
O F




N N R I * *
L a k e
C u r r e n t
C 1 i m a t o I o g y
—
G r e a t




N N R I
U p p e r
L a k e s




N N R I
D i s t o r t e d
P h y s i c a 1




N N R I
C o a s t a 1
C 1 i m a t o 1 o g y




N N R I
D i s p e r s i o n
o f
H e a t ,
D i s s o 1 v e d
a n d
S u s p e n d e d
M a t t e r
i n




N N R I
N e a r s h o r e
A d v e c t i o n / D i s p e r s i o n




N N R I
V e r t i c a 1
A u t o m a t i c
P r o f i 1 i n g
S y s t e m




N N R I
T r e n d s
a n d
V a r i a t i o n s
A s s o c i a t e d
w i t h
G r e a t
L a k e s
L i m n o 1 o g i c a 1




N N R I
L a k e
S u p e r i o r ,
O p e n
-
L a k e




N N R I
L a k e
H u r o n
-
G e o r g i a n
B a y





L a k e
E r i e





L a k e
O n t a r i o




N N R I
C o n t i n u i n g
N a t e r
Q u a 1 i t y
S u r v e i 1 1 a n c e




N N R I
M i c r o b i o 1 o g i c a 1
P o i n t
S o u r c e
E f f 1 u e n t




N N R I
S u r v e i 1 1 a n c e






L a k e
a n d
H a r b o u r




N N R I
N e t 1 a n d s




N N R I
N a t e r
Q u a 1 i t y




N N R I
C o m p u t a t i o n a 1
T e c h n i q u e s
a n d






M a r y s
R i v e r
N a t e r
Q u a 1 i t y





N i a g a r a
R i v e r
L o a d i n g
S u r v e y s
a n d



















* s e e A b b r e v i a t i o n s
* *
F o r m e r 1 y
k n o w n
a s
C a n a d a
C e n t r e
f o r
I n 1 a n d
N a t e r s
B r a n c h











































































































































































































































































































































































































































































































































































































































 I J C P A G E N O .
 
S E R I A L I N 1 9 7 6 P E R F O R M I N G
N U M B E R
D I R E C T O R Y
O R G A N I Z A T I O N *
T I T L E
O F




N N R I
A t o m i c
S p e c t r o s c o p y
f o r
A n a 1 y s i s
o f





E a s i 1 y
E x t r a c t a b 1 e
M e t a 1 s
i n





D e v e 1 o p m e n t
o f
I m p r o v e d
M e t h o d o 1 o g y
f o r
t h e
D e t e r m i n a n t i o n
o f
A s b e s t o s
a s
a




N N R I
E x t r a c t i o n
o f
O r g a n o c h 1 o r i n e
P e s t i c i d e s
a n d P C B ' s f r o m N a t u r a 1 H a t e r s a t
S u b — P P B
L e v e 1 s
U s i n g
X A D - Z




N N R I
D e t e r m i n a t i o n
o f
O r g a n o c h 1 o r i n a t e d
P e s t i c i d e s i n W a t e r b y H i g h S p e e d




N N R I
D e t e r m i n a t i o n
o f
O r g a n o p h o s p h o r u s
P e s t i c i d e s b y H i g h S e e d L i q u i d




N N R I
I d e n t i f i c a t i o n
a n d
D e t e r m i n a t i o n
o f
C a r b a m a t e P e s t i c i d e s b y H i g h S p e e d




N N R I
D e t e r m i n a t i o n
o f
N i t r o g e n
a n d
P h o s p h o r u s C o n t a i n i n g P e s t i c i d e s i n
N a t u r a 1
W a t e r s
b y
T w i n - C e 1 1




N N R I
I d e n t i f i c a t i o n
o f
P e r s i s t e n t




N N R I
A n a 1 y s i s
o f
P h t h a 1 a t e
E s t e r s
b y
H i g h




N N R I
A n a 1 y s i s
o f
3 - T r i f 1 u o r o m e t h y 1 - 4 -




N N R I
S y n t h e s i s
a n d
C h a r a c t e r i z a t i o n
o f
S o m e




N N R I
I d e n t i f i c a t i o n
o f
C a r b o n y 1
C o m p o u n d s




N N R I
A n a 1 y s i s
o f
N a t u r a 1
L i g n i n
S u 1 f o n a t e s





S t u d y
o f
L o s s e s
o f
O r g a n i c
C o m p o u n d s
i n
S o 1 v e n t E x t r a c t i o n P r o c e s s e s
*
s e e


























































































































































































































































































































































































































































































































































































































































































































































































































































































































S E R I A L
N U M B E R
0 6 8 C
0 6 9 C
0 7 0 C
0 7 1 C
0 7 2 C
0 7 3 C
0 7 4 C
0 7 5 C
0 7 6 C
0 7 7 C
0 7 8 C
0 7 9 C
0 8 0 C
0 8 1 C
0 8 2 C
* s e e A b b r e v i a t i o n s
P A G E N O .
I N 1 9 7 6

















P E R F O R M I N G
O R G A N I Z A T I O N *
N W R I
N . T . G E I L I N G
N H R I
M A C . L T D .
N N R I , 0 M O E
U . T O R . , D O E
N W R I
N N R I
N W R I
N W R I
N N R I
N N R I
U . T O R .
N N R I
C W S , N N R I
2 5 3
T I T L E O F P R O J E C T
R a d i o a c t i v e E m i s s o n s f r o m N u c l e a r P o w e r











































































































































































































t s s u
c h
























































O i l S p i l l M o d e l






























B a c k g r o u n d S t u d y o f A q u a t i c
E n v i r o n m e n t a l
Q u a l i t y .
A d v i c e
o n
M e t h o d s
u s e d
E l s e w h e r e
t o
D e a l
w i t h
R e s e a r c h
o n
t h e
I n c r e a s i n g
N u m b e r
o f
H a z a r d o u s
C h e m i c a l s .
T o
I d e n t i f y
A c t u a l
o r
P o t e n t i a l
C a n a d i a n






























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































I J C P A G E N O .
S E R I A L I N 1 9 7 6
N U M B E R D I R E C T O R Y
1 0 0 C 2 2 6
1 0 1 C 2 3 2
1 0 2 C 2 3 9
1 0 3 C 2 3 9
1 0 4 C 2 4 6
1 0 5 C 2 4 6
1 0 6 C 2 4 6
1 0 7 C 2 4 6
1 0 8 C 2 5 0
1 0 9 C 2 5 2
1 1 0 C 2 5 3
1 1 1 C 2 5 3
1 1 2 C 2 5 7
1 1 3 C 2 6 0
1 1 4 C 2 6 5
* s e e A b b r e v i a t i o n s
P E R F O R M I N G
O R G A N I Z A T I O N *
I N D
I N F . L T D .
K . S . W A P P L E R
J . W . P I K E
O R F
J . D A G G
S . J E W E L L
A . L U G O N S K I
U . N A T . , N N R I
N W R I
N N R I
N W R I
N N R I
F . P E N I C K A
N W R I





































































































































































































































































































































































































































































































S E R I A L




















P A G E N O .
 
I N 1 9 7 6 P E R F O R M I N G
D I R E C T O R Y 0 R G A N I Z A T I O N * T I T L E O F P R O J E C T
2 6 6 O R F I n d u s t r i a 1 W a s t e C h a r a c t e r i z a t i o n i n
L e a t h e r T a n n e r i e s U n d e r P r o v i s i o n s o f
t h e C a n a d a / U . S . G r e a t L a k e s A g r e e m e n t
2 6 7 U N I R O Y A L L T D . I n d u s t r i a 1 W a s t e C h a r a c t e r i z a t i o n i n
t h e P e s t i c i d e I n d u s t r y U n d e r P r o v i s i o n s
o f t h e C a n a d a / U . S . G r e a t L a k e s A g r e e m e n t
2 7 2 N W R I , N R C C e 1 1 y 1 0 y s i s a s i t R e I a t e s t o P o I I u t i o n
i n I n 1 a n d W a t e r s
2 7 6 U . N A T . , O M O E L i q u i d I n d u s t r i a 1 W a s t e A t t e n u a t i o n i n
S c i ]
2 8 6 U . T O R . D e t e r m i n a t i o n o f H e a v y M e t a 1 s A p p 1 i e d
i n C h e m i c a I S e w a g e S I u d g e t o
A g r i c u 1 t u r a 1 L a n d U n d e r P r o v i s i o n s o f
t h e C a n a d a / O n t a r i o A g r e e m e n t o n G r e a t
L a k e s H a t e r Q u a T i t y
2 9 1 N N R I D e v e 1 o p m e n t o f S I u d g e S a m p I i n g
T e c h n i q u e s
2 9 2 B . P R E S T E D M e t h o d s o f I r o n a n d A 1 u m i n u m R e c o v e r y
f r o m I n c i n e r a t i o n A s h
2 9 3 N W R I D e w a t e r i n g a n d R e c y c 1 i n g W a t e r
T r e a t m e n t P 1 a n t W a s t e s
2 9 3 C O R . P U B . S E R . L T D . C o m p i I a t i o n o f a D i r e c t o r y o f R e s e a r c h
a n d D e v e 1 0 p m e n t P r o j e c t s i n S o I i d W a s t e
M a n a g e m e n t i n C a n a d a
2 9 7 N N R I N a t i o n a 1 L a k e S e d i m e n t I n v e n t o r y
P r o g r a m ( P i 1 o t P r o j e c t )
2 9 8 G S U , U . N A T . S e d i m e n t P a 1 y n o 1 o g y f o r R a t e s o f
S e d i m e n t a t i o n , P a T a e o c I i m a t o I o g y a n d
P a 1 e o e c o I o g y
3 0 0 N W R I N e a r s h o r e S e d i m e n t o I o g y o f t h e G r e a t
L a k e s
3 0 2 N N R I G e o c h e m i c a 1 H i s t o r y o f R e p r e s e n t a t i v e
L a k e S e d i m e n t s
3 0 2 N W R I , U . N A T . , G S C G e o c h e m i c a 1 B u d g e t s
3 0 3 N N R I C h a r a c t e r i z a t i o n o f F o r m s o f P , F e a n d
s e e A b b r e v i a t i o n s




 I J C
S E R I A L

























s e e A b b r e v i a t i o n s
 
P A G E N O .
I N 1 9 7 6





















P E R F O R M I N G
N W R I
N N R I
N W R I
N N R I
N N R I
N N R I
N N R I , G S C , N R C
D O E , E P S
E P S
E P S , 0 R F
G L F R B
G L F R B
G L F R B
G L F R B
G L F R B , I J C
G L F R B , U . W A T .
G L F R B
G L F R B
W T C
N T C
O R G A N I Z A T I O N *
2 5 7
 
T I T L E O F P R O J E C T
D e t e r m i n a t i o n o f P u r i n e s a n d
P y r i m i d i n e s i n S e d i m e n t s
I d e n t i f y M a t e r i a i A d s o r b e d o n S u r f a c e s
o f S e d i m e n t s a n d W a t e r S u s p e n d e d S o T i d s
M a n u a 1 o f P h y s i c a 1 S e d i m e n t o 1 o g y
L a k e B o t t o m S t u d i e s - G r i d S a m p 1 i n g
L i g h t W e i g h t C o r e r
D e v e 1 o p m e n t o f G e o I o g i c a 1 S a m p 1 i n g
E q u i p m e n t
S u p p o r t G e o p h y s i c s
S t . C l a i r R i v e r 1 9 7 5 C u r r e n t S u r v e y
C o d e s o f P r a c t i c e f o r T h e r m a 1 E 1 e c t r i c
G e n e r a t i n g S t a t i o n s
V e s s e 1 W a s t e S o u r c e C h a r a c t e r i z a t i o n
S u r v e i 1 1 a n c e D e s i g n
B i o 1 o g i c a 1 S u r v e i 1 1 a n c e a n d A s s e s s m e n t
E f f e c t o f T h e r m a i E x p e r i e n c e o n t h e
S u r v i v a 1 o f S e 1 e c t e d I n v e r t e b r a t e s
I m p a c t o f T h e r m a i P o w e r P i a n t s ,
E f f i u e n t C h a r a c t e r i s t i c s a n d t h e O n c e
T h r o u g h C o o T i n g P r o c e s s
B i o m a g n i f i c a t i o n o f P e r s i s t e n t
T o x i c a n t s i n L a n d D r a i n a g e
E f f e c t s o f T o x i c M a t e r i a 1 s o n A q u a t i c
B i o t a
T h e T o x i c A c t i o n o f Z i n c o n F i s h
T o x i c a n t s a n d t h e E f f e c t s o f N a t u r a 1 1 y
O c c u r r i n g E n v i r o n m e n t a i S t i m u 1 i o n L i f e
C y c 1 e s o f A q u a t i c I n v e r t e b r a t e s
R e f i n e r y E f f 1 u e n t T o x i c i t y - S a r n i a
B i o 1 o g i c a 1 T r e a t m e n t f o r S m a 1 1
C o m m u n i t i e s
I J C P A G E N O .
S E R I A L I N 1 9 7 6 P E R F O R M I N G
N U M B E R D I R E C T O R Y O R G A N I Z A T I O N * T I T L E O F P R O J E C T
 
1 5 0 C 2 3 8 N T C P h y s i c a 1 / C h e m i c a 1 T r e a t m e n t f o r S m a 1 1
C o m m u n i t i e s
1 5 1 C 2 3 9 H T C T h e r m a 1 R e a c t i v a t i o n o f C a r b o n
1 5 2 C 2 4 1 W T C B i o 1 o g i c a 1 N i t r i f i c a t i o n /
D e n i t r i f i c a t i o n — N i t r i f i c a t i o n
O p t i m i z a t i o n
1 5 3 2 4 2 F u 1 1 y I n t e g r a t e d C . P . N . R e m o v a 1 S y s t e m
1 5 4 2 4 3 R e m o v a 1 o f N H 3 — N 0 3 f r o m I n d u s t r i a 1
E f f 1 u e n t s
1 5 5 2 4 4 B i o 1 o g i c a 1 N i t r i f i c a t i o n o f I n d u s t r i a 1
W a s t e s
1 5 6 2 4 4 A v a i 1 a b 1 e T e c h n o 1 o g y f o r V e s s e 1
N a s t e w a t e r P o 1 1 u t i o n C o n t r o 1
1 5 7 2 4 5 V e s s e 1 W a s t e S o u r c e C h a r a c t e r i z a t i o n
1 5 8 2 4 9 O z o n e f o r E f f 1 u e n t D i s i n f e c t i o n
1 5 9 2 5 1 U p g r a d i n g E x i s t i n g S e w a g e T r e a t m e n t
P 1 a n t s i n O n t a r i o b y O z o n a t i o n
1 6 0 2 6 8 P u 1 p a n d P a p e r M i 1 1 E f f 1 u e n t — K r a f t
1 6 1 2 6 9 T h e U s e o f A 1 u m i n u m O x i d e f o r T o x i c i t y
R e m o v a 1 f r o m K r a f t B 1 e a c h e r y E f f 1 u e n t
1 6 2 2 7 0 C o 1 o u r R e m o v a 1 P r o c e s s e s
1 6 3 2 7 3 P h y s i c a 1 / C h e m i c a 1 T r e a t m e n t o f M i n i n g
E f f 1 u e n t s
1 6 4 2 7 3 L e a c h a b i 1 i t y o f R a d i o a c t i v e P r o d u c t s
f r o m U r a n i u m M i n e T a i 1 i n g s
1 6 5 2 7 4 M e t a 1 F i n i s h i n g I n d u s t r y W a s t e T r e a t m e n t
1 6 6 2 7 6 D e c h 1 o r i n a t i o n o f C h 1 o r - A 1 k a 1 i I n d u s t r y
E f f 1 u e n t
1 6 7 2 7 8 A S u r v e y o f O n t a r i o S 1 u d g e D i s p o s a 1
P r a c t i c e s




 I J C P A G E N O .
S E R I A L I N 1 9 7 6 P E R F O R M I N G
N U M B E R D I R E C T O R Y O R G A N I Z A T I O N *
1 6 8 C 2 8 1 N T C
1 6 9 C 2 8 3 N T C
1 7 0 C 2 8 8 N T C
1 7 1 C 2 8 9 N T C
1 7 2 C 2 8 9 N T C
1 7 3 C 2 9 0 W T C
1 7 4 C 2 9 0 “ T C
1 7 5 C 3 7 1 D O E
1 7 6 C 3 7 4 H Y D . C O N S . L T D .
1 7 7 C 3 7 6 G R E G . G E O S C . L T D .
1 7 8 C 3 7 9 N W R I
1 7 9 C 3 7 9 N N R I
M O C 3 % N W I
1 8 1 C 3 3 9 N H R I
1 8 2 C 3 4 2 A C R E S
*
s e e A b b r e v i a t i o n s
2 5 9
 
T I T L E O F P R O J E C T
D i s p o s a i o f C h e m i c a i S e w a g e S I u d g e s o n
L a n d
-
L y s i m e t e r



















A n a e r o b i c D i g e s t i o n o f C h e m i c a 1 1 y






































































































































A n I n v e s t i g a t i o n i n t o R e s e a r c h U s e o f
C o m p u t e r
P r o c e s s i n g
o f
L a n d s a t
D a t a
f o r
C a n a d a L a n d I n v e n t o r y L a n d U s e






































A C o n t i n u o u s C u 1 t u r e A p p r o a c h t o




























H y d r o g r a p h i c T e c h n i q u e f o r B e d L o a d
D i s c h a r g e
V e g e t a t i o n C o v e r o f G r e a t L a k e s
C a n a d i a n S h o r e 1 i n e : I t s R o 1 e i n
C o n t r 0 1 1 i n g R a t e s o f E r o s i o n
 
  
P E R F O R M I N G
O R G A N I Z A T I O N *
 
I J C P A G E N O .
S E R I A L I N 1 9 7 6
N U M B E R D I R E C T O R Y
1 8 3 C 3 4 8
1 8 4 C 3 3 4
1 8 5 C 3 3 5
1 8 6 C 3 3 5
1 8 7 C 3 3 6
1 8 8 C 3 3 1
1 8 9 C 3 3 2
1 9 0 C 3 3 3
1 9 1 C 3 3 4
1 9 2 C 3 1 8
1 9 3 C 3 2 3
1 9 4 C 3 3 0
1 9 5 C 3 3 1
1 9 6 C 1 3 4
1 9 7 C 3 9 5
*
s e e A b b r e v i a t i o n s
Q U E . U . , O M O E
N N R I
N W R I
N W R I
N W R I , O M O E
N N R I , O M O E
R . M . Q U I G L E Y
N N R I
N W R I
N N R I , A C E , U S E P A
N N R I
N N R I
N W R I
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